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Background

Breast MR imaging is worldwide an 
important diagnostic tool. It has shown 
the highest sensitivity for detection of 
breast cancer by successfully performing 
in clinical as well as in high-risk screening 
scenarios [1-3]. To achieve the best pos-
sible specificity, a standardized approach 
on breast MRI analysis applying a variety 
of descriptors (or signs) using standard-
ized vocabulary should be performed. 
Furthermore, the implementation of new 
techniques (e.g. diffusion-weighted 
imaging (DWI), computer assisted (CAD) 
evaluation) is promising. Ongoing devel-
opments also center on cost reduction 
and optimizing workflow. This includes 
the use of open-bore systems for 
improved patient comfort and also soft-
ware tools for streamlining the reading 
process. 
Analysis of breast MRI examinations 
might be divided into 3 tasks:
1. Lesion detection
2. Lesion differentiation
3.  Reporting lesion type, size and 

position
Lesion detection is rather straightfor ward 
in breast MRI, as malignant lesions 
exceeding 2–3 mm in size enhance on 
post-contrast images based on the para-
digm of neoangiogenesis. The truth 
of this paradigm is underlined by the 
exceptional high negative predictive value 
of breast MRI. Even noninvasive cancers 
(ductal carcinoma in situ, DCIS) can be 
detected by MRI in the majority of cases 
[4, 5]. The most complex task in the 

analysis of breast MRI is lesion differen-
tiation. There is good agreement in 
the literature on an approach that com-
bines the analysis of dynamic enhance-
ment patterns with the analysis of mor-
phological criteria [6-9]. This is done 
to account for overlapping dynamic and 
morphologic features between benign 
and malignant lesions. In our experi-
ence, a standardized layout (or hanging 
protocol) showing native, early and 
delayed phase T1-weighted as well as 
T2-weighted images at standardized 
window/center settings enables the 
reader to assess both dynamic and mor-
phologic lesion features at the same 
time. This approach also increases diag-
nostic certainty, leading to improved 
specificity. The last task to be performed 
in the analysis of breast MRI is to report 
lesion type, size and position. For breast 
surgeons, the reporting of a lesion posi-
tion in a clock face scheme is beneficial 
as most of them are familiar with ultra-
sound orientation. In order to identify 
the exact location of a lesion in relation to 
the nipple, 3D reconstructions like maxi-
mum intensity projections or multipla-
nary reconstructions are helpful. Finally, 
reporting should be as short and precise 
as possible, making use of standardized 
descriptive vocabulary as proposed in 
the MRI BI-RADS lexicon of the ACR [6].

syngo BreVis features
syngo BreVis improves reading of breast 
MRI by means of several features. First, 
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a study is opened by simply double click-
ing it in the patient browser. A layout is 
applied, loading imaging series at preset 
window/center levels into preset seg-
ments. A spatially synchronized crosshair 
marker can be used to identify even the 
smallest lesions in all segments popu-
lated with different contrast series and 
dynamic time points simultaneously. 
Furthermore, this marker can be used 
to measure signal intensity/time (SI/t) 
curves which are displayed in a separate 
segment. Spare segments may show 
multiplanar reconstructions of 3D data 
sets and/or additional imaging series like 
DWI images at different b-values or ADC 
maps. If needed, all segments can be re-
specified to accommodate the individual 
reader’s preferences. The dual monitor 
configuration of the syngo BreVis Multi-
Modality-Workplace (MMWP) workstation 
allows the display of various images and 
data to accommodate most if not all clin-
ical needs for the analysis of breast MRI.
A special feature of syngo BreVis is semi-
automatic dynamic-enhancement pat-
tern analysis. Based on one unenhanced, 
one early and one delayed-enhanced 
image series, enhancement patterns of 
all pixels are automatically analyzed. 
Results are given as a color-coded para-
metric map showing whether early 
enhancement is slow, intermediate or 
fast and whether delayed enhancement 
curve type shows Washout, Plateau or 
Persistent enhancement [6]. Thresholds 
and time points for these general classi-
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1 syngo BreVis workspace with customized layout used at the Institute of Diagnostic and Interventional Radiology, University Hospital of Jena. 
Segments from upper left to lower right show: pre-contrast T1w (FLASH 2D) with superimposed color-coded enhancement map (can be turned 
off), 1st, 2nd and 5th dynamic T1w scan, followed by corresponding subtraction images at corresponding time points. Final segments show T2w 
TSE and TIRM images. Morphologic and enhancement pattern analysis can be performed on one view: mass lesion with spiculated borders, inho-
mogeneous enhancement pattern, positive blooming phenomenon and dark in T2w. Kinetic analysis (visual and color-coded map) shows initially 
strong enhancement followed by washout. According to MRI BI-RADS, this lesion is highly suspicious for malignancy (BI-RADS V). Histology 
revealed invasive ductal cancer G2.

1

fications can be preset based on empiri-
cal experience and default settings, but 
additionally – unlike other comparable 
systems – can be adjusted simply by 
moving a slider. Thus, both navigation 
through complicated menus and addi-
tional postprocessing time are avoided. 
This feature is especially important in the 
clinical setting, where biologic conditions 
may vary (e.g. after neoadjuvant chemo-
therapy or reduced cardiac output of 

the patient) and errors (e.g. delayed con-
trast agent injection by the technologist) 
do occur. For the scientific setting, 
preset values provide standardized mea-
surement conditions for dynamic 
enhancement data. The data displayed 
on the color-coded map can be analyzed 
further by semi-automatically identify-
ing the most suspicious enhancing area 
of a lesion. This is done by simply draw-
ing a volume of interest (VOI) around 

a color-coded lesion. Volumetric data on 
voxel percentages of enhancement, curve 
type distribution and the lesion volume 
are also obtained. It is important to 
note in this context that the software 
offers also image registration for elastic 
3D motion artifact correction. Finally, 
syngo BreVis enables the user to save 
and report findings based on the MRI 
BI-RADS (Breast Imaging Reporting And 
Data System) lexicon from the American 
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College of Radiology (ACR). Several 
opportunities are given to export the 
results.

Our clinical experience 
with syngo BreVis
At our university hospital, both research 
as well as pure clinical examination breast 
MRI protocols are in use (>1500–2000 
examinations/year). Clinical examinations 
are performed on a 1.5T MAGNETOM 
Avanto and research examinations are 

conducted on both a 1.5T MAGNETOM 
Avanto and a 3T MAGNETOM Trio with 
Tim. The basic clinical protocol at 1.5T 
includes an axial bilateral dynamic 2D 
gradient echo sequence. 44 slices 
with a thickness of 3 mm cover the whole 
breast without gaps at an in-plane reso-
lution of 1.1 x 0.9 mm (see table 1). 
Acquisition time is 1 minute and this 
sequence is repeated to obtain six time-
points (fist scan native). Afterwards, 
a high spatial resolution (in plane resolu-

tion 0.7 x 0.9 mm) T2w sequence (see 
table 1) as well as a Turbo Spin Echo 
Inversion Recovery sequence (TIRM, see 
table 1) with identical slice positions 
are acquired. The advantage of this pro-
tocol is high and stable image quality 
with reasonable data size to be read and 
post process in clinical routine. As all 
important series are acquired in the same 
slice positions, linked segment reading 
of different contrasts and dynamic time 
points is possible even without syngo 

2 syngo BreVis workspace showing multiplanar reconstruction (MPR) of T1w subtraction images showing the lesion in the outer lower quadrant 
at 4 o’clock. Left lower segment with maximum intensity projection of contrast-enhanced subtraction (T1w) reveals a unilateral pathological 
increase in vasculature besides the enhancing lesion. The upper right segment displays signal intensity/time curve as well threshold controls. Curve 
type information is given in numbers (127% initial enhancement, 17% Washout). The lower right segments show the DWI image at b = 1000 
together with the corresponding ADC map. Diffusivity in the lesion is restricted (1.08 x 10–3 mm2/s), which is typical for invasive cancer.

2



MAGNETOM Flash · 1/2010 · www.siemens.com/magnetom-world   23

 Women’s Health Clinical

BreVis. Another advantage is the short 
effective magnet time of 12–14 minutes. 
This imaging protocol enables examina-
tion of 4 patients per hour and thus 
40–50 patients per day and per scanner. 
This is routinely performed at our insti-
tution with one radiologist supervising, 
reading and reporting all examinations. 
However, this workflow is challenging as 
one examination has to be read and 
reported while the next examination is 
acquired in order to avoid serious delays 
or the need for further workforce. 
Given the described protocol, syngo 
BreVis is able to handle these amounts 
of data at transfer and preprocessing 
times acceptable in the clinical setting. 
Before syngo BreVis, our layout, con-
sisting of 9 segments showing dynamic 
images (time point 0, 1, 2 and 5 together 
with corresponding subtractions), 
T2w-TSE and TIRM images required 
loading as well as windowing/centering 
of all single series, a task which is now 
performed simply by double clicking the 
examination. Although the color-coded 
map is not necessary for differential 
diagnosis, it can help in cases with mul-
tiple lesions or background enhance-
ment. The same can be said for motion 
correction, which is not needed regu-
larly, but can be helpful in single cases.
The research scenario differs from the 
one described above in several ways. 
Here, a variety of dynamic protocols, 
including high temporal and/or spatial 
resolution dynamic sequences in 2D 
or 3D techniques, in part with fat satura-
tion, are performed. As a result, fewer 
patients are examined, but much more 
data is acquired per patient. syngo 
BreVis is able to handle these amounts 
of data and even automatically detects 
double dynamic imaging (split dynam-
ics) protocols. Volumetric data measure-
ments are useful for a wide variety of 
purposes and analysis methods can be 
systematically performed and varied. 
The additional display segments easily 
allow the review of supplemental (e.g. 
DWI) data together with dynamic as well 
as morphologic analysis.

3 Volume of Interest (VOI) statistics: besides the color-coded volume (lower left), percent-
ages for all curve types applying given thresholds are displayed. Note that all thresholds 
can be varied without additional calculation time.

4 Signal intensity/time curve segment from region-of-interest (ROI) analysis: time point 
markers (x-axis), thresholds for initial (left) and delayed (right) enhancement phase are shown 
and can be varied without additional computational time. The AU threshold regulator in the lower 
left corner can be adjusted to reduce noise in the color-coded map (c.f. recommendations 
table 1 and table 2).

3
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Table 1: Basic FLASH 2D 1.5 Tesla (MAGNETOM Avanto) protocol with suggested syngo BreVis thresholds. 

*AU threshold of 300 recommended; delayed enhancement threshold for Washout/Plateau/Persistent: +/-10%

 TR TE Flip syngo fatsat TA Repet. Slices voxel size syngo BreVis  
   angle GRAPPA  (min.)   (mm) thresholds

T1w FLASH 106 4.56 80 2 None 01:03 6 44 1.1 x 0,9 x 3 40%/80%/120%*
2D

T2w TSE 8900 193 150 2 None 2:15 1 44 0.8 x 0.7 x 3 n.a.

TIRM 2770 73 150 2 TI 150 ms 1:58 1 44 1.1 x 0.9 x 3 n.a.

Table 2: Basic 3D VIBE 3Tesla (MAGNETOM Trio, A Tim System) protocol with suggested 
syngo BreVis thresholds.

*AU threshold of 200 recommended; delayed enhancement threshold for Washout/Plateau/Persistent: +/-10%

 TR TE Flip syngo fatsat TA Repet. Slices voxel size syngo BreVis  
   angle GRAPPA  (min.)   (mm) thresholds

T1w VIBE 4,09 1,54 6 2 SPAIR 01:00 6 88 0,8 x 0,7 x 2 50%/100%/150%*

T2w TSE 15740 196 90 3 none 03:10 1 88 0,9 x 0,7 x 2 n.a.

TIRM 4460 81 90 2 TI 230 ms 03:36 1 88 1.4 x 1.1 x 2 n.a.
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Conclusion
syngo BreVis is a helpful software tool 
for improved workflow in both the clini-
cal and research setting. Its advantages 
are robust performance, simple opera-
tion and the possibility for individual 
adjustments. The latter allows for com-
pensation of unexpected clinical and 
technical variations which are encoun-
tered in daily clinical routine.
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